Basal amygdaloid facilitation of midbrain periaqueductal gray elicited defensive rage behavior in the cat is mediated through NMDA receptors.
The present study tested the hypotheses that: (1) defensive rage behavior elicited from the midbrain periaqueductal gray (PAG) in the cat is facilitated from the basal complex of amygdala; and (2) such facilitation from this region of amygdala is mediated via a pathway in which excitatory amino acids acting upon NMDA receptors within the PAG are utilized as a neurotransmitter. In the first phase of this study, cannula electrodes were implanted into PAG sites for the elicitation of defensive rage behavior as well as for drug delivery. Then, a second monopolar electrode was implanted into the basal nucleus of amygdala from which facilitation of defensive rage could be obtained. As a result of dual stimulation of the basal amygdala and PAG, response latencies for defensive rage were significantly lowered relative to PAG stimulation alone (P < 0.01). In the second phase of this experiment, 3 doses of a selective NMDA receptor antagonist, AP-7 (0.1, 0.5, 1.0 mg/kg), were peripherally (i.p.) administered in 5 animals. The results indicated a significant decrease in the facilitatory effects of amygdaloid stimulation in a dose and time dependent manner (P < 0.001). In the third phase, AP-7 was administered intracerebrally into PAG defensive rage sites in doses of 0.2 and 2.0 nmol. It was noted that intracerebral microinjections of AP-7 at the higher dose (2.0 nmol) also significantly suppressed the facilitatory effects of amygdaloid stimulation (P < 0.01); however, these effects were somewhat less potent then those observed following peripheral drug administration. A fourth phase of the study was conducted at the completion of the pharmacological experiments.(ABSTRACT TRUNCATED AT 250 WORDS)